In vivo regulation of cyclic AMP phosphodiesterase in Xenopus oocytes. Stimulation by insulin and insulin-like growth factor 1.
Cyclic AMP phosphodiesterase activity was measured in vivo after microinjection of [3H]cAMP into intact Xenopus oocytes. This activity was inhibited by extracellular application of methylxanthines, and the dose-dependent inhibition of phosphodiesterase activity correlated with the abilities of isobutylmethylxanthine and theophylline to inhibit oocyte maturation induced by progesterone, with IC50 values of approximately 0.3 and 1.5 mM, respectively. Insulin stimulated in vivo phosphodiesterase activity measured after microinjection of 200 microM [3H]cAMP in a time- and dose-dependent fashion without affecting phosphodiesterase activity measured after microinjection of 2 microM [3H]cAMP. Although progesterone alone had no effect on in vivo phosphodiesterase activity, low concentrations of progesterone (0.01 microM) accelerated the time course of insulin stimulation of both phosphodiesterase activity and oocyte maturation. The EC50 for stimulation of in vivo phosphodiesterase activity by insulin correlated with the IC50 for inhibition of oocyte membrane adenylate cyclase activity measured in vitro (2 and 4 nM, respectively). Twenty-fold higher concentrations of insulin were required to stimulate oocyte maturation. In contrast, insulin-like growth factor 1 stimulated in vivo phosphodiesterase, inhibited in vitro adenylate cyclase, and induced oocyte maturation at concentrations of 0.3-1.0 nM. These results demonstrate a dual regulation of oocyte phosphodiesterase and adenylate cyclase by insulin and insulin-like growth factor 1.